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(54) EXHAUST EMISSION CONTROL DEVICE OF ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust emission 
control device furnished with a continuous regeneration type 
particulate filter capable of carrying out forced reactivation at 
more favorable time. 

SOLUTION: This exhaust emission control device is furnished 
with an oxidation catalyst, the particulate filter, a control part to 
judge whether to carry out forced reactivation or not, a 
temperature raising means, etc. Soot in the particulate filter is 
burnt by nitrogen oxide continuously generated by the oxidation 

■ 

catalyst when the engine is in a predetermined driving state. 
The control part judges that the forced reactivation condition is 
established when assumed accumulated quantity of the soot 
exceeds a specified value. Thereafter, whether the engine is in 
the predetermined driving state, that is, in a continuous 
reactivation region, or not is judged, and only in the case when 
it is not in the continuous reactivation region, the temperature 
raising means works and the forced reactivation is performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The particulate filter which burns the soot deposited when it became more than regenerating 
temperature, while depositing the soot under exhaust air, The oxidation catalyst which has the oxidation 
function prepared in the upstream flueway of this particulate filter, In the exhaust emission control device 
which burns the soot deposited on the above-mentioned particulate filter by N02 continuously generated by 
the above-mentioned oxidation catalyst in engine predetermined operational status An alimentation 
presumption means to presume or detect the alimentation of the soot deposited on the above-mentioned 
particulate filter, The temperature up means to which the temperature up of the above-mentioned particulate 
filter is carried out when the alimentation of the soot for which it asked with this alimentation presumption 
means exceeds the set point, The exhaust emission control device of the engine characterized by providing a 
prohibition means to forbid actuation of the above-mentioned temperature up means when it is detected that 
it is detected that the alimentation of the soot for which it asked with the above-mentioned alimentation 
presumption means exceeded the set point, and an engine is in the above-mentioned predetermined 
operational status. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device for purifying exhaust 

air of a diesel power plant. 

[0002] 

[Description of the Prior Art] In the diesel power plant, the continuation playback type DPF (Diesel 
particulatefilter) using an oxidation catalyst and a particulate filter as equipment for purifying the exhaust air 
is known. This kind of purge can oxidize NO under exhaust air according to an oxidation catalyst, can be 
changed to N02, and can burn the soot in a particulate filter (mainly carbon) by N02 in a comparatively low 
temperature region. 

[0003] In the above-mentioned continuation playback type DPF, when a soot accumulates on a particulate 
filter superfluously, there is a possibility that a particulate filter may carry out an erosion according to the 
abnormality elevated temperature at the time of about [ that engine power declines ] and soot combustion. 
For this reason, it is necessary to burn the deposited soot compulsorily to exact timing with a certain 
temperature up means (namely, compulsive playback). In this case, soot alimentation is presumed certainly 
and it is necessary to ask for the timing of compulsive playback exactly. 

[0004] Conventionally, in order to presume soot alimentation, the engine speed etc. was detected and the 
soot alimentation in a detection time is presumed to be particulate filter order differential pressure and filter 
inlet temperature based on the map showing the known relation of the detection value and soot alimentation 
by these sensors. 
[0005] 

[Problem(s) to be Solved by the Invention] once the presumed alimentation of a soot exceeds a 
predetermined value, just before shifting to a compulsive playback mode and shifting to a compulsive 
playback mode conventionally ~ an engine — continuation — even if it moves to refreshable predetermined 
operational status, compulsive playback is performed irrespective of change of operational status. For this 
reason, there was an inclination for the interval of compulsive playback to become short, and there was 
room of an improvement to reduce the frequency of compulsive playback from the endurance and the fuel 
consumption side of a filter. 

[0006] Therefore, the purpose of this invention is in the exhaust emission control device equipped with the 
particulate filter of a continuation playback type to offer the exhaust emission control device which can 
perform compulsive playback to the more desirable tide. 
[0007] 

[Means for Solving the Problem] The exhaust emission control device of this invention was constituted as 
indicated to claim 1, and it is equipped with the particulate filter which deposits the soot under exhaust air, 
and the oxidation catalyst which has an oxidation function. And continuation playback is performed by 
burning the soot deposited on the particulate filter by N02 continuously generated by the oxidation catalyst 
when an engine is in predetermined operational status. 

[0008] Moreover, when the estimate or the detection value of a soot deposited on the particulate filter 
exceeds the set point, compulsive playback is performed by carrying out the temperature up of the 
particulate filter with a temperature up means. In this invention, when it is detected that the alimentation 
calculated with the alimentation presumption means exceeds the set point, and an engine is in the above- 
mentioned predetermined operational status, by the prohibition means, actuation of the above-mentioned 
temperature up means is forbidden, and continuation playback is continued. 

[0009] the above-mentioned prohibition means judges the above-mentioned predetermined operational 
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'status (continuation — refreshable — do field or not?) based on the detection value about the operational 
status of engines, such as an engine speed or an inhalation air content, and the detection value about fuel oil 
consumption. Moreover, the alimentation presumption means in this invention may presume the 
alimentation of a soot based on particulate filter order differential pressure and temperature, an engine 
speed, etc., and may presume the alimentation of a soot from the map of an engine speed and fuel oil 
consumption. 
[0010] 

[Embodiment of the Invention] One operation gestalt of this invention is explained with reference to 
drawing 1 - drawing 5 below. The diesel power plant 1 1 which equipped drawing 1 with the exhaust 
emission control device 10 is shown typically. This engine 1 1 is equipped with an engine 12, the inhalation- 
of-air system 13 and the exhaust air system 14, EGR equipment 15, the control section (control unit) 16 that 
used the microcomputer etc. The engine 12 contains the piston 20, the combustion chamber 21, the fuel 
injection valve 22, etc. EGR equipment 15 contains EGR valve 23, EGR cooler 24, etc. 
[001 1] The inhalation-of-air system 13 contains the throttle 33 etc. with the inlet pipe 30, the compressor 31, 
and the intercooler 32. A throttle 33 can change opening with an actuator 34. The exhaust air system 14 
contains the envelope 45 which functions as an exhaust pipe 40, a turbine 41, a shutter 42, an oxidation 
catalyst 43, and a particulate filter 44 as a flueway. 

[0012] The oxidation catalyst 43 is formed in the upstream of a particulate filter 44 in the interior of an 
envelope 45. A compressor 31 and the turbine 41 of each other are rotated to one. A shutter 42 can change 
opening with an actuator 46. 

[0013] In order to detect particulate filter 44 order differential pressure, the 1st pressure sensor 51 is formed 
in the upstream of a particulate filter 44, and the 2nd pressure sensor 52 is formed in the downstream of a 
particulate filter 44. These sensors 51 and 52 are examples of a differential pressure detection means. 
Between the oxidation catalyst 43 and the particulate filter 44, the temperature sensor 53 for detecting filter 
inlet temperature is formed. 

[0014] A control section 16 is constituted by the electronic parts which have calculation functions, such as a 
microprocessor, and contains the memory which memorizes the following maps Ml, M2, and M3. The 
engine speed sensor 54 which is an example of an operational status detection means, and the injection- 
quantity detector 55 as an example of a fuel-oil-consumption detection means are connected to this control 
section 16. The data about an engine load may be inputted into a control section 16 as other examples of a 
fuel-oil-consumption detection means. Moreover, you may make it detect at least one of an inhalation air 
content or exhaust-gas air-fuel ratios as an operational status detection means in addition to engine speed 
sensor 54. 

[0015] The logic which presumes the 1st presumed alimentation (a) of the soot of a particulate filter 44 is 
programmed using the three-dimension map (differential pressure map) Ml which shows the control section 
16 which functions as an alimentation presumption means to drawing 3 . This three-dimension map Ml is 
mapped beforehand in quest of the relation between the differential pressure of pressure sensors 51 and 52, 
the inlet temperature detected by the temperature sensor 53, the engine speed detected by the engine speed 
sensors 54, such as a crank sensor, and soot alimentation, and calculates the 1 st presumed alimentation (a) 
based on the detection value and map Ml from sensors 51-54. 

[0016] Furthermore, the logic which presumes the 2nd presumed alimentation (b) using the map M2 which 
shows a control section 16 to drawing 4 is programmed. This map M2 is mapped beforehand in quest of the 
relation between the engine speed detected by the engine speed sensor 54, the fuel oil consumption inputted 
from the injection-quantity detectors 55, ; such as an accelerator position sensor, and soot alimentation 
(accumulation value from after the last compulsive playback termination). The 2nd presumed alimentation 
(b) is computed based on this map M2. 

[0017] Furthermore, the control section 16 has the logic which judges whether a particulate filter 44 is in a 
continuation refreshable field using the map M3 shown in drawing 5 . This map M3 is mapped beforehand 
in quest of an engine speed, fuel oil consumption, and relation with a continuation refreshable field. Based 
on this map M3, it is judged whether a particulate filter 44 is in a continuation refreshable field. Rhine in a 
map M3 expresses the full load property. 

[0018] Next, an operation of the above-mentioned exhaust emission control device 10 is explained with 
reference to the flow chart shown in drawing 2 . This exhaust emission control device 1 0 can burn 
continuously the soot deposited in the particulate filter 44 by N02 continuously generated by the oxidation 
catalyst 43 when an engine is in predetermined operational status. This condition is a continuation playback 
mode. 
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[001 9]' During continuation playback, NO under exhaust air can oxidize according to an oxidation catalyst 
43, it can change to N02, and the soot in a particulate filter 44 can burn by this N02 in a comparatively low 
temperature region (for example, before or after 270 degrees C - 350 degrees C). Since it becomes max in a 
certain temperature region (for example, conversion peak temperature region around 300 degrees C), if the 
conversion efficiency of the oxygen of an oxidation catalyst 43 has an exhaust-gas temperature in this 
temperature region, even if it does not control especially, by N02, a soot burns and it can perform 
continuation playback. 

[0020] When an exhaust-gas temperature is lower than the above-mentioned peak temperature region (for 
example, before or after 250 degrees C), in order to raise the conversion efficiency of an oxidation catalyst 
43, control (continuation playback support processing) which raises the temperature of an oxidation catalyst 
43 to the above-mentioned peak temperature region is performed. Continuation playback support processing 
extracts a throttle 33 or a shutter 42 to some extent, and is performed by raising an exhaust-gas temperature. 
[0021] First, in step SI, while calculating the 1st presumed alimentation (a) using the differential pressure 
map Ml, the 2nd presumed alimentation (b) is calculated using a map M2. And in step S2, it is judged 
whether the 1 st presumed alimentation (a) and the 2nd presumed alimentation (b) are over the set point, and 
if all each alimentation (a) and (b) are not over the set point (for example, 25g), it is judged that he has no 
need for compulsive playback. In step S2, when at least one side of presumed alimentation (a) and (b) 
exceeds the above-mentioned set point, compulsive conditions are satisfied at step S3. 
[0022] If engine operational status changes after that even if compulsive playback conditions are satisfied, it 
may move to a continuation refreshable field. For this reason, in step S4, it is judged based on a map M3 
whether it is in a continuation refreshable field at present. When it is detected that an engine is in the above- 
mentioned predetermined operational status when it is in a continuation refreshable field here namely, it 
judges that there is no need of performing compulsive playback, and forbids shifting to a compulsive 
playback mode, and continuation playback is performed. That is, this control section 16 also has the 
function as a prohibition means said by this invention. 

[0023] In the above-mentioned step S4,<;when it is judged that there is nothing to a continuation refreshable 
field, a control section 16 issues the compulsive playback command of step S5. And compulsive playback of 
a particulate filter 44 is carried out in step S6. Compulsive playback performs postinjection as an example of 
the temperature up means. 

[0024] Postinjection is set like the exhaust air line of an engine 12, and injects a fuel in a combustion 
chamber 21. The injected fuel reaches an oxidation catalyst 43, and a soot carries out in a temperature region 
(for example, 500 degrees C - 550 degrees C or more) higher than the time of continuous running, and is 
made to carry out direct oxidation (combustion) with a particulate filter 44 by oxidizing a fuel (HC) by 02. 
In addition, the fuel (HC) which was not consumed according to an oxidation catalyst 43 adheres to the soot 
on a particulate filter 44, and combustion is activated further. 

[0025] When compulsive playback is carried out, while initializing the 2nd presumed alimentation (b) at 
step S7, the addition of the 2nd presumed alimentation (b) is started. 

[0026] As explained above, the exhaust emission control device 1 0 of this operation gestalt is made to 
perform compulsive playback using two kinds of presumed alimentation (a) from which a property differs 
mutually, and (b), when one [ at least ] alimentation exceeds the set point. That is, the 1 st presumed 
alimentation (a) can presume soot alimentation, without being influenced by the hysteresis of the operational 
status of the engine of a judgment time since it is a value based on the differential pressure of the sensors 51 
and 52 in the time (at the detection time of differential pressure) of judging whether compulsive playback is 
performed. 

[0027] On the other hand, since the 2nd presumed alimentation (b) is a value based on the addition value 
from the time of the last compulsive playback being completed to just before [ at this judgment time ], even 
if it should be at the judgment time, sensors 51-55 should break down and the function should lose it, based 
on the addition value calculated by then, the presumed alimentation used as the decision ingredient of 
whether to perform compulsive playback can be obtained. 

[0028] that the presumed alimentation of a soot exceeded the set point (for example, 25g) detects this 
exhaust emission control device 1 0 — having — after and an engine ~ predetermined operational status — it 
is — continuation — when it is in a refreshable situation, it forbids shifting to a compulsive playback mode. 
For this reason, it is avoidable that become possible to take a compulsive long playback interval, and reduce 
the burden of a particulate filter 44 by reducing the frequency where compulsive playback is performed, and 
the useless energy for compulsive playback is consumed. 

[0029] in addition, in carrying out this invention, it cannot be overemphasized that a temperature up means 
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to perform compulsive playbacks including the concrete gestalt of a particulate filter, an alimentation 
presumption means, a prohibition means, etc. are variously boiled in the range which does not deviate from 
the summary of invention of the component of this invention, and it changes, and can carry out. 
[0030] 

[Effect of the Invention] According to this invention, in the exhaust emission control device equipped with 
the particulate filter of a continuation playback type, compulsive playback can be performed to the more 
desirable tide. 



[Translation done.] 
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[Drawing 2] 
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